Higher levels of positive affect have been associated with better physical health. While positive affect is seen as highly desirable among Westerners, East Asians tend to deemphasize positive affect. Using large probability samples of Japanese and U.S. adult populations, the present study examined the relations of positive affect with serum lipid profiles, known to be strongly predictive of risk for cardiovascular disease, and tested whether their associations depend on cultural contexts. As predicted, positive affect was associated with healthier lipid profiles for Americans but not for Japanese. Further analyses showed that this cultural moderation was mediated by body mass index. This study highlights the role of culture in the link between positive emotions and key biological risk factors of cardiovascular disease.
Research Article
Prior studies indicate the beneficial influence of positive affect on health (Pressman & Cohen, 2005; Steptoe, Wardle, & Marmot, 2005) . However, most findings to date have been based on Western samples. Because emotional experiences are differently shaped by cultural contexts (Mesquita & Leu, 2007) , it is unclear whether the associations between positive affect and health are evident across cultures.
Culture and Positive Affect
Research has documented cultural differences in how positive emotions are viewed and valued (Markus & Kitayama, 1991; Tsai, Knutson, & Fung, 2006) . In Western cultural contexts, characterized by independent cultural norms (Markus & Kitayama, 1991) and nondialectical beliefs (Peng & Nisbett, 1999) , positive emotions are viewed as desirable (Miyamoto & Ma, 2011; Sims et al., 2015; Uchida & Kitayama, 2009 ). For example, positive emotions may signal having control over one's life (Kotchemidova, 2005) . Similarly, individuals in Western cultures may be motivated to maximize positive affect and minimize negative affect (Miyamoto & Ma, 2011; Sims et al., 2015) .
In East Asian cultures, positive affect is not always considered an ideal ( Joshanloo & Weijers, 2014; Miyamoto & Ma, 2011; Sims et al., 2015; SpencerRodgers, Williams, & Peng, 2010) . Feeling positive may negatively impact relational ties (Uchida & Kitayama, 2009) . Moreover, Asians have dialectic beliefs that positive emotions are transitory and tend to have negative consequences on one's life (Miyamoto & Ma, 2011) . Thus, East Asians may be less likely than Westerners to seek to maximize positive affect and minimize negative affect (Miyamoto & Ma, 2011; Miyamoto, Uchida, & Ellsworth, 2010) . East Asians may also experience more mixed emotions during pleasant events, compared with Westerners, who report predominantly positive emotions in such situations (Sims et al., 2015) .
Cultural Variation in the Linkage of Positive Affect and Health
Given cultural norms regarding emotions, associations between health and positive feelings may differ across cultural contexts. Negative emotions have been robustly linked to mental and physical ill-being in Western cultures, in which negative internal states are seen as problematic (Kiecolt-Glaser, McGuire, Robles, & Glaser, 2002) . In contrast, negative affect may be less detrimental to health in cultures in which experiencing negative emotion is viewed as a natural part of reality (Curhan et al., 2014) . Miyamoto et al. (2013) showed that negative affect predicted elevated levels of interleukin-6, a proinflammatory marker conveying risk for clinical diseases, among American but not Japanese adults.
For positive affect, cultural differences between European Americans and Asian American immigrants moderated the negative association between positive emotions and depressive symptoms (Leu, Wang, & Koo, 2011) . No study to date has directly compared the biological correlates of positive affect across cultures, although positive affect has been positively associated with self-rated health across numerous countries (e.g., Brazil, Japan, Mexico, Russia, the United States; Pressman, Gallagher, & Lopez, 2013) . Self-rated health strongly predicts mortality and longevity, but possible mood biases may conflate links between positive affect and self-rated health (Watson & Pennebaker, 1989) . Therefore, the current study examined cultural moderation on the linkage between positive affect and health, focusing on objective measures of cardiovascular risk (blood lipids) that are not susceptible to self-report biases. Cardiovascular disease (CVD) is the leading cause of death worldwide, but risk factors for CVD, including unhealthy lipid profiles, are considered to be modifiable by psychological and behavioral changes (Grundy et al., 1993) .
Positive Affect and Healthy Lipid Profiles
Healthy lipid profiles consist of high levels of highdensity lipoprotein cholesterol (HDL-C), low levels of low-density lipoprotein cholesterol (LDL-C) or triglycerides, and low ratios of total cholesterol to highdensity lipoprotein cholesterol (TC/HDL-C), which are robust predictors of decreased CVD risk (e.g., Castelli et al., 1977; Lemieux et al., 2001) . Previous studies with Western samples have linked positive psychosocial factors to healthy lipid profiles. Feeling happier predicted lower levels of total cholesterol (Rahe, Rubin, Gunderson, & Arthur, 1971) , and greater positive affect predicted higher levels of HDL-C but not TC/HDL-C (Ryff et al., 2006) . Western studies have also shown an association of higher mental vitality with lower total cholesterol (Richman, Kubzansky, Maselko, Ackerson, & Bauer, 2009 ) as well as a relation of greater optimism with higher HDL-C and lower triglycerides (Boehm, Williams, Rimm, Ryff, & Kubzansky, 2013) .
Positive affect has rarely been studied as a correlate of lipids in East Asian populations, although one longitudinal study showed that Japanese men who reported enjoying their lives showed lower incidence of CVD after 10 years than Japanese men who reported not enjoying their lives (Shirai et al., 2009 ). Life enjoyment is not, however, equivalent to positive affect; it is closer in meaning to life satisfaction. The distinction between a global assessment of life and emotions is important in East Asian cultural contexts, in which life satisfaction is less strongly predicted by emotional experience and, instead, is more strongly linked to normative values of good life, compared with individualistic cultures (Suh, Diener, Oishi, & Triandis, 1998) .
The Present Study
We used representative population samples from the United States and Japan to examine whether the linkage between positive affect and blood lipids would differ across Western and East Asian cultures. We hypothesized that positive affect would be positively associated with healthy lipid profiles in the United States, whereas this association would be weaker or absent in Japan.
We also explored potential mediators of this cultural moderation. Prior studies suggest that the cultural fit between one's psychological process and culturally prescribed values and beliefs may have motivational and relational benefits that propel people to make healthy lifestyle choices (Fulmer et al., 2010; Levine et al., 2016) . Better cultural fit in emotional styles has been associated with better social relations (De Leersnyder, Mesquita, Kim, Eom, & Choi, 2014) , which are known to help individuals make healthy lifestyle choices and engage in normative health behaviors (Cohen, Underwood, & Gottlieb, 2000) .
Because positive affect is valued in Western cultural contexts, a high level of positive affect may motivate healthy behaviors. Studies with Western samples have linked positive affect to maintaining a healthy diet, not smoking, moderate alcohol consumption, and exercise (for a review, see Boehm & Kubzansky, 2012) . Body mass index (BMI), which involves a constellation of health behaviors and genetic factors (Grilo & Pogue-Geile, 1991) , has also been implicated in prior studies (e.g., Saloumi & Plourde, 2010 ). All such factors are known to affect lipid profiles (Grundy et al., 1993) and thus may help explain associations between positive affect and lipids among Westerners. On the other hand, such patterns may be weak or absent in East Asian cultures, in which high levels of positive affect are not indicative of cultural fit and thus less likely to facilitate health behaviors.
Method

Participants
The American sample consisted of a subset of participants from the Midlife in the United States (MIDUS) study, a nationally representative survey of midlife and older adults first contacted in 1995 and 1996. The second wave of MIDUS was conducted in 2004 and had a 75% retention rate. Biological data were collected on a subset of MIDUS-2 participants who travelled to a general clinical research center at one of three sites for an overnight visit. A parallel Midlife in Japan (MIDJA) study was conducted in 2008 with a representative sample of midlife and older adults from the Tokyo metropolitan area. The present study used a subset of this sample who participated in clinic-based biological data collection. Only participants for whom positive affect and lipids data were available, 1,017 Americans (461 males, 556 females; mean age = 55.19 years) and 374 Japanese (165 male, 209 female; mean age = 54.26 years), were included in the analyses.
Measures
Positive affect. Participants rated how frequently they had felt each of 10 positive emotions during the past 30 days using a 5-point rating scale: none of the time (1), a little of the time (2), some of the time (3), most of the time (4), and all the time (5). The items were "cheerful," "in good spirits," "extremely happy," "calm and peaceful," "satisfied," "full of life," "enthusiastic," "attentive," "active," and "proud." Positive-affect scores represent the respondent's average rating of these items. The scale was reliable in the current study (α = .921).
Blood lipids. For HDL-C and total cholesterol, frozen blood samples from MIDUS were shipped to Meriter Labs (Madison, WI) and assayed with a Cobas Integra analyzer (Roche Diagnostics, Indianapolis, IN). HDL-C and total cholesterol of Japanese samples were assayed at Showa Lab (Tokyo, Japan) as well as Meriter Labs; the values from the two assay sites were comparable. We used HDL-C as well as TC/HDL-C as lipid indexes. Studies suggest that TC/HDL-C, as a single index, is the best predictor of a wide range of clinical manifestations of CVD because it indirectly reflects all proatherogenic lipoproteins beyond LDL (Lemieux et al., 2001 ). We did not include LDL-C and triglycerides because the fasting state of the two samples was different; for MIDUS, frozen sera of fasting samples were used for the assay, whereas for MIDJA, fresh sera of nonfasting samples were assayed at the Showa Lab within 24 hr of collection. Because triglycerides and calculated LDL-C values are particularly sensitive to fasting states (Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, 2001), we included only HDL-C and TC/HDL-C in the final analysis.
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Control variables. The analyses controlled for variables known to be associated with lipid profiles. Demographic variables were age, gender, and years of education. Negative affect was included to ensure that positive affect was associated with lipids independently from negative emotions. Using the same rating scale as for positive affect, participants rated how much they had felt each of 11 negative emotions in the past 30 days: "so sad nothing could cheer you up," "nervous," "restless or fidgety," "hopeless," "that everything was an effort," "worthless," "afraid," "jittery," "irritable," "ashamed," and "upset." The ratings of the items were averaged into a single score. The alpha reliability was .906. To control for preexisting health status related to CVD, we asked participants whether they had been diagnosed by a physician as having any of four relevant chronic conditions: heart disease, hypertension, stroke, and diabetes (maximum = four conditions). We also controlled for use of cholesterol medications (yes/ no) because it is known to strongly influence lipids (Baigent et al., 2005) .
Health behaviors. Smoking, alcohol consumption, healthy eating, and BMI were included as potential covariates between the link of positive affect and lipid profiles. Smoking status was categorized into never smoked, formerly smoked, and currently smoke. The number of drinks consumed per week was used as an indicator of alcohol consumption. To measure nutritious eating, we included a healthy-eating index, computed partly following the Alternate Healthy Eating Index (AHEI) proposed by McCullough et al. (2002) . Measures in the MIDUS and MIDJA studies allowed us to assess 6 of the 11 AHEI components: sugar-sweetened beverages, vegetables, fruits, nonmeat protein, beef and high-fat meat, and fish (for details about the index, see Levine et al., 2016) . Finally, BMI, which is determined by the combination of lifestyle factors related to energy intake and expenditure, as well as genetic factors, was also included (Boehm et al., 2013; Raposa, Bower, Hammen, Najman, & Brennan, 2014) .
Results
Descriptive statistics for the key variables are presented in Table 1 . Variables with skewed distribution (alcohol consumption, BMI, HDL-C) were log-transformed for further statistical analyses. See Table S1 in the Supplemental Material available online for the zero-order correlations between positive affect, health behaviors, and lipid outcomes in each culture.
Cultural moderation of the link between positive affect and lipids
A series of multiple regressions was run to test whether the association between positive affect and lipids was moderated by culture (coded as a binary variable; U.S. = .5, Japan = −.5). We centered positive affect at the mean within cultures. In the first model, culture, positive affect, and their interaction, as well as demographic variables, were entered. In the second model, negative affect was added. In the third model, healthstatus variables were entered as further controls. Each lipid variable was examined as a separate outcome variable.
Results of the regression models are shown in Table  2 . There was a significant association between culture and two outcomes regardless of covariates. Americans were estimated to have lower HDL-C, b = −0.119, Figure 1 . The effect sizes of the interactions were comparable with those of other variables, such as education and cholesterol medication, that have been linked to lipids. For example, the effect size of the interaction was about the half of the effect sizes of education for both lipid indexes (HDL-C: η p 2 = .06; TC/HDL-C: η p 2 = .10), larger than the effect size of cholesterol medication for HDL-C (η p 2 = .02), and one third of the effect size of cholesterol medication for TC/ HDL-C (η p 2 = .14). Benjamini-Hochberg correction was applied to p values of the interaction between culture and positive affect in order to control the false discovery rate in multiple-hypotheses testing for two outcomes (Benjamini & Hochberg, 1995) . The interactions for Note: For alcohol consumption, body mass index (BMI), and high-density lipoprotein cholesterol (HDL-C), the table presents raw data before log transformation. TC/HDL-C = ratio of total cholesterol to high-density lipoprotein cholesterol. a Gender was coded 1 for male and 2 for female.
HDL-C and TC/HDL-C remained significant after the adjustment. ). An increase of 1 standard deviation in positive affect predicted an increase of 3.328 mg/dL in HDL-C and a 0.52-unit decrease in TC/HDL-C among Americans. Prior studies have shown that an increase of 1 mg/dL of HDL-C is associated with a 3% decrease in the risk of coronary heart disease (Gordon et al., 1989) , and a 1-unit decrease of TC/HDL-C is associated with a 53% decrease in the risk of myocardial infarction (Stampfer et al., 1996) . Thus, the magnitude of the associations was clinically significant. Among the Japanese sample, on the other hand, there were no associations between positive affect and either of the lipid variables-HDL-C: b = −0.004, t (1372) 
Mediators of the cultural moderation between positive affect and lipids
Additional analyses examined whether health behaviors and BMI were mediators of the cultural moderation of the association between positive affect and lipids. We tested the mediation of all potential pathway variables (i.e., smoking, alcohol consumption, eating, BMI) in a fully adjusted model, using Model 8 in the PROCESS macro with SPSS (Hayes, 2013) . We computed the estimates, standard errors, and significance values of the conditional indirect effects for lipids across two cultures, with 10,000 bootstrapped resamples. BenjaminiHochberg-corrected p values were computed in order to control the false discovery rate in our multiple testing of eight hypotheses (four mediators and two outcomes).
The results of these analyses are summarized in Table 3 Note: Standard errors are given in parentheses. Culture was coded .5 for United States and −.5 for Japan. Gender was coded 1 for male and 2 for female. Cholesterol medication was coded 1 for yes and 2 for no.
in which the cultural difference in the association between positive affect and lipids was mediated by the culturally divergent association between positive affect and BMI (see Figure 2 for an illustration of the model. For each effect size, a bootstrapped standard error is given in parentheses, and a 95% confidence interval is given in brackets. An indirect effect is significant when the confidence interval does not contain zero. HDL-C = highdensity lipoprotein cholesterol; TC/HDL-C = ratio of total cholesterol to high-density lipoprotein cholesterol.
Discussion
As predicted, the association between positive affect and healthy lipid profiles was evident among Americans for two indexes of blood lipids, but this association was not found among Japanese adults. These findings suggest that cultural contexts matter for understanding whether positive emotions are linked with better health. Because cardiovascular disease is a leading cause of death worldwide and greatly affected by behavioral factors, its relationships with psychological factors have been extensively studied. Particularly, a recent review found that positive emotions, as a component of positive well-being, consistently predict cardiovascular health (Boehm & Kubzansky, 2012) . However, no prior work has considered cultural contexts. The current study aimed to correct this omission and showed significant cultural differences in the association between positive emotions and lipids, highlighting the role of cultural meanings of emotional experiences. The results also complement and extend previous investigations on the cultural differences of the emotion-health linkage. Western and Asian cultural contexts were previously found to moderate the association between positive affect and mental health (Leu et al., 2011) . Such moderation was not found for self-rated physical health (Pressman et al., 2013) , however, which is a holistic judgment of health that may be influenced by one's positive affect (Watson & Pennebaker, 1989) . Our findings underscore the importance of operationalizing health with objective measures that are free of possible mood effects.
We also found that BMI partially accounted for the culturally moderated link between positive affect and lipids. Given that BMI is an integrative pathway variable determined by a constellation of behaviors (e.g., eating, exercising, and overall lifestyle) and genetic factors (Grilo & Pogue-Geile, 1991) , this finding suggests that multiple components rather than a single behavioral pathway may be involved in explicating the cultural moderation of the link between positive affect and lipids. Because no prior work documents associations between positive affect and genetic components of body weight, the links between positive affect and BMI found among Americans are likely due to behavioral components. In fact, a supplementary analysis showed that exercise partially mediated the link between positive affect and BMI among Americans (see the Supplemental Material).
3 These results are consistent with a theoretical prediction that a good fit between one's emotions and one's culturally prescribed values and beliefs may motivate a healthy lifestyle (Fulmer et al., 2010; Levine et al., 2016) . Frequent experience of positive affect in the Western context would be aligned with prescribed values and beliefs and thus likely motivate engagement in and pursuit of healthy behaviors. In contrast, positive affect aligns less with norms and beliefs about positive affect in the East Asian context, and thus may not be associated with healthy behaviors. Put succinctly, the links between positive emotions on lipid levels appear to depend on cultural context, possibly because of different cultural norms about positive affect, which may implicate culturally specific health behaviors (indexed by BMI).
Prior studies showed the role of arousal levels in cultural values of positive emotions (Tsai et al., 2006) . Following these results, we reason that the cultural differences in the association between positive affect and lipids may be contingent on the arousal levels of positive affect. However, the measure of positive affect in the current study mostly consisted of items that either assess highly aroused states (e.g., "enthusiastic") or are not reflective of arousal (e.g., "satisfied") and included only one low-arousal item (i.e., "calm and peaceful"). We thus could not test whether our findings were affected by the arousal levels of positive emotions. Future research to investigate this possibility with measures of both high-arousal and low-arousal positive affect is needed.
A key limitation of this study is that its cross-sectional design prevented the causal directionality between the variables from being determined. Longitudinal data are needed to examine whether positive affect causes better lipid profiles over time across cultures. Also, although our moderated mediation analyses illuminated the possible pathway in which positive affect is associated with lipids via BMI among Americans, future work based on longitudinal or interventional designs is needed to verify whether positive affect benefits BMI. Additionally, while BMI mediated the cultural moderation of the link between positive affect and lipids, other specific health behaviors did not mediate the effect. As noted earlier, this is likely because multiple behavioral components are responsible for the cultural moderation. At the same time, it is important for future work to include a wider array of health behaviors (e.g., exercise) to identify more specific behavioral pathways. Lastly, future research may employ different statistical methods conducted with latent variables (e.g., structural equation modeling) that tend to yield more accurate estimates of parameters than observed-variable models. Notwithstanding its shortcomings, this is the first study to find that positive affect is differentially related to objective indicators of cardiovascular health across cultures using population-based samples from two countries. A key takeaway is that culture likely shapes not only ideas and practices of emotions, but also how they are related to health. Our findings highlight the importance of incorporating cultural contexts in understanding the relationship between affect and health.
